Genomics and Public Health:
CDC Update: 2003

Muin J. Khoury, MD, Ph.D.

Director,
Office of Genomics and Disease Prevention
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2003

Year of the Human Genome

« DNA 50" Anniversary

Genomics and the Future
of Public Health Symposium

CDC, Roybal Campus, Auditorium A & B

8:30 - 4:00pm, May 5, 2003
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Project is done.
- Join us to discover the
~ implications for public |
. health and disease
Pprevention.

REGISTER TODAY

Registration is FREE and open to all
. inuing education credits

CME/CEU's Continuing
will be offered ba
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“DNA Changed the World: Now What?”

NY Times, February 25, 2003

Gene Finding

(35,000 genes) \

Clinical Medicine
(1000 tests)

.

Population Health?!
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Who Will Keep the Public Healthy?
Public health in the 215t Century

Crucial Public Health Areas

Informatics

' Who Will Keep
senom FS _ the Public Healthy?
Communication Educating Publi

Cultural competence Sk e
Community-based research

Global health

Policy and law

Public health ethics

(Institute of Medicine, 2002)
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Say ACGT!!!
Genetic Test Developers are Forging

) Genovations- Predictive Genomics - Microsaft Internet Explorer

GENOVATIONS

Predictive Genomics for Personalized Medicine

Overview Genovations™ is the advent of truly personalized healthcare.
For Patients

For Clinicians

Laab Tests

Education

Resources

¥ Press Release

¥ CHBC/Health Network

feature

¥ Sign Up for Mare

conditions
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From Gene Discovery to Medicine and
Public Health ‘How Do We Get From Here

7 . 1o There'P

Urgent Need for Public Health to
{é Translate Research into Health Benefits !
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From Research
To Prevention

Obesity: By Body Mass Index

Median %

5..

1990 1991 1992 1993 1994 1995 1996 1997 1992 1999 2000 2001
Years
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From Research
To Prevention

- only 25% of adults engage
In recommended physical
activity levels
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From Research
To Prevention

Current Smokers :

2000 2001
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"Clinical Research to Clinical

Practice — Lost In Translation?”
C. Lenfant NEJM 2003;349:868

o < 33% of patients
with coronary artery

disease (without
contraindications)
prescribed aspirin

"Let's be realistic: If we didn't do it with aspirin,
how can we expect to do it with DNA?”
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CDC: Nation’s Prevention Agency
2003 Genomics Plan of Action

— 1997 Strategic
Plan

— OGDP to CDC
Director’s Office

— NIH Research
collaboration

— Partners Team

— CDC'’s Futures
Initiative
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CDC Genomics and Public
Health Priorities:
Integrate Human Genomics Into

— Sciences

— Services

— Systems
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CDC Genomics and Public
Health Priorities:
Integrate Human Genomics Into

— Sciences: Assessing the impact of genomic
variation on population health

—Ongoing Activities:
 NHANES: Gene Prevalence and Associations

e Genomics & the Acute Public Health Response
« Family History Public Health Research Initiative
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Genomics and Population Health:
Real Communities in Real Time

Population Prevalence of Genetic
Variation

Population Burden for Various

Diseases
Gene-Environment Interaction
Epidemic Investigations
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Prevalence of Genes of Public Health Significance

Background
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Integrating Human Genomics into the
Acute Public Health Investigations

Environment

Pathogen

From Jay Lingappa, CDC
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Leptospirosis

—Pathogen:
serovars of spirochete L. interrogans

— Environment:
« Water (lakes, rivers, wells)
e Cuts and abrasions
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Springfield Ironhorse Triathlon
June, 1998 Outbreak Investigation

e 98 suspected cases based on clinical criteria

> 52 serologically confirmed cases (ELISA/ MAT)-1
culture positive case

> Persons who swallowed one or more mouthfuls of
water were at higher risk for
> being a case (OR=2, p=0.002)
> being seropositive (OR=2, p=0.02
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Genetic Susceptibility to Leptospirosis:
Preliminary Results

o Triathletes who were HLA-DQG6 positive were

— more likely than DQ6 negatives to be seropositive
for leptospirosis (OR=2.8, p=0.03)

— Especially for those who reported swallowing water
(OR=8.5, p=0.001)
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Family History for Preventive Medicine and Public Health
http://www.cdc.gov/genomics/activities/famhx.htm

“Family history reflects the consequences of genetic r RE""'EHTWE
A : - MED'IC]NE
susceptibilities, shared environment, and common behaviors .

Assessment Classification Intervention

L —

Averagi Standard prevention
—_—
recommandations

Family Personallzed pravention |“
HH.:l:nrglr —+ Moderate recommandations I
Crusstionnaire " |

Referral for genetic Fﬂmuf hhlﬂ'rr 'i- me issy

s High ———s gyaleationaandperscnaliced (EREE B F &s;a Mav 2002 warkzhoo

ﬂ prevention recommandations

L =

Family History Public Health Initiative

A multidisciplinary work group has been formed to:
* assess existing strategies for collecting family history

* develop a new computer-based FHx questionnaire

» establish a research agenda for evaluating validity and utility
# design public health messages and provider education
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“This Is Happening Every Day”
CNNSI Online June 24, 2002

e “Doctors say Kile's
condition Is common,
preventable”

“Kile's father's death

from cardiovascular J;,.-—

disease In his 40s |
should have been a red -
flag signaling that the

pitcher had an in /
creased risk of the

same fate”

— N
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Family History of Common Diseases

S7%
No family history

33%
One disorder

2% 8%

Three or more disorders (o EFesrdee

Scheuner et al. Am J Med Genet 1997:71:315-324.
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Schema for Using Family History to
Guide and Inform Prevention Activities

Standard prevention
ANVl (o[CRM recommendations

Family

History 5 lized
Tool \Vi Lo [SIGI-: 8 Personalize

prevention
recommendations

- High

Genetic
Evaluation +
personalized

prevention
AN A D AR TS D =1 Fecommendations




CDC Genomics and Public
Health Priorities:
Integrate Human Genomics Into

— Services: Using and evaluating genomic
Information in prevention and practice

—Ongoing Activities:
e Centers for Genomics and Public Health
o State Cooperative Agreements
e Public Health Assessment of Genetic Testing
e« CDC Genomics Workforce Development
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Address ij htkp: /e, cde, gov)genomics ) activities

-~ (Genomics and Disease Prevention NCEH

Fundz001 . hkm

Search

CDC Home Health Topics A-Z

Centers for Disease Control and Prevention {(CDC) Awards Funds
for Genetics Programs

(Oct 18, 2001) The Centers for Disease Control and Prevention (CDC) has
awarded funding to three schools of public health establishing the first
"Centers for Genomics and Public Health." Genomics, a new science
arising fram the discoveries of the human genome project, is the study of
all elements of our human genome and how they relate to human health
and disease. The University of Michigan, the University of Morth Caraling,
and the University of Washington will each receive $300 000 per year for
three years,

Through a cooperative agreement with the Association of Schools of Public Health and CDC, each
Center for Genomics and Public Health will develop a regional hub of expertise for using genetic
information to improve health and prevent disease. The Centers will build an and complement
existing programs at the universities, bath within and outside the schools of public health, and will
create links with local and state health departments. Centers may also draw on other regional

resources, such as professional arganizations, the clinical community, and industry. ]
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3 C(DC Funding Press Release for the Centers for Genomics in Public Health - Microsoft Inte
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CDC Home Search Health Topics A-Z

Genomics and Disease Prevention
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Centers for Disease Control and Prevention (CDC) Awards Funds for
Genomics and Chronic Disease Prevention

Frogram Announcement 03022 Genomics and Chronic
Disease Frevention Component

(July, 2003) The Centers for Disease Control and Prevention (CDC) has
awarded funding to four states; Michigan, Minnesota, Oregan, Utah.

Companent 7: Genomics and Chronic Disease Prevention--The purpose of the program is to assist

=tates in developing agency-level genomics leadership and coordination capacity that ensures

eftective planning, implementation and evaluation of knowledge and tools for using genetic risk

factors and family history in impraving chronic disease prevention and health outcomes. The study

of genes and their function has led to recent advances in genomics and our understanding of the

molecular mechanisms of dizease, including the complex interplay of genetic and environmental

factors. This program requires the integration of genamics and family history assessments into

ongoing and new population-based strategies for identifying and reducing the burden of specific |
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Assessing Genetic Tests for
Screening and Prevention

 Model Project: Systematic Reviews of
Genetic Tests-ACCE

e Expert Panels
—1997: Cystic Fibrosis

—1997:
—2001:

Hemochromatasis
—actor V Leiden

Primary Immune Deficiency
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Genetic Testing and
the Public’s Health

-'a Myriad Genetics Launches Direct to Consumer Advertising Campaign For Breast Cancer

File  Edit

Press Release Source: Myriad Genetics, Inc.

Myriad Genetics Launches Direct to Consumer
Advertising Campaign For Breast Cancer Test

eptember 12
- Flrst Ever Campalgn for Cancer Predictive Test To Market
BRACAnNalysis in Denver and Atlanta -
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Ongoing Public Health Assessment of
Impact of DTC Campaign

4 Health Departments + CDC Programs

2 “Exposed”; Atlanta & Denver

2 “Unexposed”. Raleigh/Durham & Seattle
Survey of Women Ages 25-54

Survey of Health Care Providers
Knowledge, Attitudes, Behaviors, Practices
Association with Source of Information

SAFER*HEALTHIER+* PEOPLE"™



=18] x|

a Training and Education for Genetics and Public Health - Microsoft Internet Explorer

Edit  “iew Faworites Tools  Help

File

wBack ~ = - (D [7] | Qgearch [GlFavorites EhMedia 4 | v S - =
Address iEj hI:I:p ,l',l'www cde. gu:uv,l'gennmlcs,l'tralnlng bk ﬁ" o | Links **

CDC Home |Search |Health Topics A-L

Genomics and Disease Prevention NECEH
Training & Education

e
-
-

BAFER * HEALTHIER * FEQFLE™

OGDP

Office of Genomics &
Dseass Pravenlion

-
e
-

=
o
-
-
P
-—

weekfy ) On-Line Presentations (lectures, slides, i

U;}dﬂf@ audia, video] 3

Competencies

Ql '
L |4 Internet

:Ej bEkpe: e, cdc, gosy
fStart | [Eltnbox - pi.. | #1The Natiun...||:mwn-2m33 ||@Training v B BE R AP 1025

) Fellowships & Career Opportunities l K "*-;'
Information /A %
COC Activities -/ 1raining Opportunities V7 :'E
Training & , Meetings, Courses, & Conferences { | :=:
Education 'f ¢
) Core Competencies in Genetics Essential £
Events for All Health-Care Professionals ;
Links , Public Health Workforce Genomic | |

=}

»




CDC Genomics and Public
Health Priorities:
Integrate Human Genomics Into

— SyStems: Integrating genomic information into
the public health information network

—Ongoing Activities:
 Genomics & Disease Prevention Information System
« Human Genome Epidemiology Network (HUGE Net)
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Genomics and Disease Prevention
Information System (GDPInfo)

GDPInfo is a searchable database of documents available on the Office of Genomics and
Disease Prevention's (OGDP) Web site as well as links to relevant documents on other sites.

Search by e

Disease

What is in GDPInfo?

@ fact sheets
2 reviews

: ;:?J?i::lﬂi?iierature Why G D P I nfO?
@ online presentations

@ books and book chapters To provide access to information
@ materials from conferences and resources for guiding public
and workshops health research, policy, and

nfomationto mrove reatts  \\/N0 Uses GDPInfo?

and prevent disease.

Public health professionals are the target
audience but there are data and information
for researchers, health care providers, and

http://www.cdc.gov/genomics o™ {@ (bC



) Human Genome Epidemiology Network - Microsoft Internet Explorer
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Human Genome Epidemiology Network

SAFER-HEALTHIER: PEQFLE ¥

960f  HuGE Net

week{y
pd{]f@- Welcome to HUGENet™: a global collabaration of individuals %
and organizations cammitted to the assessment of the impact of =

human genome variation on population health and how genetic
& Journal (fub infarmatian can be used to improve health and prevent diseaze.

e
b
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Whai's New? Through collabarative research, systematic reviews, training, and
infarmation dizsemination, HuGE Met seeks to advance our global
knowledge base an population prevalence of human genetic varation,
association between genetic variants and human diseases,
measurement of gene-emaronment interaction, and evaluation of
Reviews genetic tests far screening and prevention. This knowledge is crucial

to an evidence-based integration of human genamics inta the practice

Feed Back of medicine and public health in the 21st century.

[
e
-
|
e
-
-
=
Ear
-
=
&
-

Case Studies
Fact Sheets

“'\71
i
1|T‘1'-'||I|'|'r||'|||||1.II'|'|1:

Related
HuGE Reports

Learn more about HUGEMet's™ purpose, goals and ongoing activities
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CDC Genomics and Public
Health Priorities:
Integrate Human Genomics Into

— Sclences: Assessing the impact of genomic
variation en population health

— Services: Using and evaluating genomic
Information in prevention and practice

— SyStems: Integrating genomic information into
the public health information network
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